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Abstract 
Jom Kitar Semula (JOKS) is an educational game that had been developed to help children learn to recycle their daily 
waste.  JOKS triggers cognitive thinking from its organized schemas of information about recycle.  JOKS was 
developed using ADDIE model which inculcate the recycling habit in a game play. JOKS consists of three different 
levels, Malaysian village environment for the first level, Malaysian park for the second level and Malaysian city for 
the third level. JOKS has successfully been tested on primary school children on its functionality and was found to be 
able to create awareness about recycle among the players 
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1. Introduction 
Computer game is a technology developed to entertain and educate people. It has been used widely by 
many people from all ages since it is the easiest way to gain knowledge in more interactive way. As it is 
becoming famous in the cyber world, many people have developed an educational based game in order to 
attract children to play while learning informally. “Recycle” is one of the topics that can be learned using 
 
* Corresponding author. Tel.: +603-5521-1184; fax :+603-5543-5329. 
E-mail address: norizan@tmsk.uitm.edu.my. 
Available online at www.sciencedirect.com
© 2012 Published by Elsevi r B.V. Selection and/or peer-revi w under respon ibility of Centre for Environment- 
Behaviour Studies(cE-Bs), Faculty of Architecture, Planning & Surveying, Universiti Teknologi MARA, Malaysia
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
75 Norizan Mat Diah et al. /  Procedia - Social and Behavioral Sciences  42 ( 2012 )  74 – 81 
video game. The game is suitable for any ages especially for primary school students. It will be a fun way 
of learning about recycling used things. 
Recycling is the reprocessing of old materials into new products, with the aims of preventing the waste 
of potentially useful materials, reducing the consumption of fresh raw materials and reducing  energy 
usage, and it will also lowering greenhouse gas emissions compared to virgin production. Recycling is a 
key concept of modern waste management and is the third component of the "Reduce, Reuse and 
Recycle" waste hierarchy, though colloquial usage of "recycling" can also include "reuse". Today, the 
recycling rate in Malaysia is at 5% and this is an improvement over the 3% in 2003, but still far below the 
recycling rate of 30% to 47% that is registered in developed countries (Kitar semula, 2007). Malaysia 
needs to increase the level of recycling to achieve the target made by the government. 
The purpose of this project is to create a game for primary school students to teach them about how to 
recycle every materials that can be reused, the importance of recycle to our daily life and also to expose 
the meaning of recycle in an interactive multimedia environment so that the children will realized or 
understood and appreciate the value of nature. 
2. Background of Research   
According to Smith (1972), problem of pollution or waste disposal is viewed as the joint result of 
household and firm decision to litter.  Most of the household prefer their waste to be degraded by natural 
biological and chemical processes, instead of recycling waste into production.  To find out what motivates 
people to recycle and what discourages them from doing so, many researchers had conducted studies and 
these findings had been compiled by Aceti Associates of Arlington, MA (2002).  According to the report, 
factors that had seen to contribute to an increase in people’s participation in recycling programs are: 
x Perceived effectiveness of recycling: The more people see the effectiveness of recycling, the more they 
are willing to participate. 
x Concerns about environment: The more concerned people are about the state of the environment, the 
more likely they are to participate. 
x Social Pressure: People are motivated to recycle by actual pressure they receive form family and 
friends to do so. 
x Financial Motive: People are willing to recycle when monetary rewards are given. 
Some barriers to recycle are also been identified by the researcher, which are: 
x Inconvenience: Those with a stronger perception of recycling as inconvenient recycle less or not at all. 
x Lack of Knowledge: Those who are less knowledgeable about how and what to recycle are less likely 
to participate, or tend to recycle less material. 
This research focuses at the ‘lack of knowledge’ as a barrier.  Knowledge about recycle should be 
disseminated to everybody in every medium and using all possible techniques. Students at early age have 
become the main focus group for this research, while computer had been selected as the medium and 
games as the technique. 
2.1. Waste Recycling 
Waste recycling can be defined as a process of passing a substance through a system that enables 
substance to be reused (Encyclopedia of Atmospheric Environment, 2000).  Waste recycling involves 
collecting, separating and cleaning-up of the waste materials. Recycling waste means that fewer new 
products and consumables need to be produced, saving raw. Number of usage of product that been made 
by total or partial recycled content had increase from day to day.  Household items such as newspapers, 
paper towels, aluminums, plastic and steel cans are among items that can be recycled. Awareness about 
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recycle among Malaysian had increased, but the numbers of participation are still small compared to the 
number of citizens. 
2.2. Recycle in Malaysia 
According to a newspaper report in 2003, the awareness about recycling among Malaysian is still very 
low even though the recycling campaign is being done continuously (“Belum terlewat jayakan”, 2003, pp 
10). The government has spent millions of Ringgit in trying to make recycling successful habits among 
Malaysians. Recycling reduces waste, which in turn reduces the need for landfills and dumpsites. 
Recycling is cheaper in the long run compared to maintaining landfills and other systems. When recycling 
programs become more efficient, there will be less rubbish to be disposed.  
Recycling not only lessen Malaysian government spending on maintaining landfills, recycling also can 
creates up to 5 times more jobs than waste disposal alone. Recycling will create jobs for engineers, 
machine specialists, environmental personnel, general workers and many more. In another words, 
recycling will automatically reduce problem of unemployment in Malaysia.  Besides preserving the 
greens and lessening government spending, recycling can also become good activities that can bring 
family ties become closer.  Parents can carry out the recycle process together with their kids as family 
activity.   
Second task of processing waste recycle are separating the collected waste.  This task can be quite 
tricky and complicated.  Identifying, classifying and separating the waste will be the main activities in 
this research that will be taught to the children. Gaming is an interactive, exciting and fun way to learn 
new information, especially a complicated one. Therefore, computer games had been chosen as a 
technique or approach in delivering information in this project. 
2.3. Computer games  
Game is an alternative for education and also is a training method which keeps a balance between 
theory and practice. A game provides students with opportunities to be actively involved in the education 
or training process. Interactive mode provided by a game will create an active learning and student-
centered learning environment (Ruohomaaki, 1995).  Educational game can also be referred as 
edutainment for combining education and entertainment (Norizan et.al 2007). An educational computer 
game can be defined as an electronic medium with all the characteristics of a gaming environment that is 
intended for educational outcomes targeted at specific groups of learners. A closely related concept is 
Digital Game-Based Learning, which combines serious learning and interactive entertainment in a fun, 
engaging and highly exciting medium. 
Computers are providing variety of games to be played by all ages.  Not only that, computer also are 
causing major changes in the nature of learning.  Educators had realized the potential of computer and 
games in improving children’s learning capabilities. Combination of computer, games and education will 
push the learning to the highest end for each user. Students will be able to develop their inner skills, 
abilities and strategies by exploring computer educational game (Prensky, 2001,Chen et.  al, 2010).  
Computer games can assist the development of its users by allowing them to interact with objects and 
manipulate variables. Specific objectives can be stated during the development and deployed selectively 
within contexts which are relevant to the learning activities and goals (McFarlane, et. al, 2002).  Research 
by McFarlane et. al (2002) discovered that playing games may affect some children's physical 
functioning. The research had also identified benefits associated with creative and uses of games.  
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3. Methodology  
The methodology used in this project is the Instructional Systems Design model which contains five 
phases of development. Analysis, Design, Development, Implementation and Evaluation. 
3.1. Analysis  
The analysis phase involve identifying project requirement, identify and understand the problem, 
identify the objective, scope and significant of the research and lastly making a plan for related task. 
There are 3 conditions that will be considered as a guide to complete this phase and they are audience, 
usage and equipment. 
x Audience 
Target audience of this project covers kids who are at the primary school. The average age of kids’ 
comes from 7-12 years old. The knowledge and experience with the computers in average. 
x Usage 
This project is a product that can be used at home or as a courseware to be alternative for other 
educational tools. Besides that, this project can be viewed and controlled by a single person without any 
guide from other people. 
x Equipment 
The computer specifications used for this project must be able to support all types of operating system 
such as Window, Vista, Linux, or others because the delivery medium for this project is by publish it on 
the web. 
3.2. Design  
In this phase, the conceptual model for the  game using interactive multimedia is designed (Figure 1). 
The conceptual model will show briefly about the whole project, including the game levels, the 
multimedia elements, the game type, game factors, and learning process in this game. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Conceptual model for JOKS 
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The goal of the game is to collect all recyclable items such as bottles, cans, and papers. Whereby, the 
player must avoid from colliding with the enemies and avoid from falling into the river or drains. 
Enemies, river and drains are the obstacles that exist in the game as a challenge in order to collect the 
recyclable items. After collecting all the recyclable items, the gate to the “pusat kitar semula” (recycle 
centre)  will be opened and the player must go to the centre to proceed to the next part which is the 
‘guessing bin’ that must be used to put all the items collected as shown in the Fig 2 (a,b). The blue colour 
bin is for papers, the brown bin is for the glass and the orange bin is used for the aluminium can and 
plastic (Fig. 3). 
 
 
 
 
 
 
 
 
Fig. 2. (a) Icon of recycle centre in JOKS computer game; (b) Position of recycle centre in screen JOKS computer game 
 
 
 
 
Fig 3.Three color recycle bin according to the type of items collected 
This game has three levels which depicts the Malaysian environment. The first level of the game is 
“Kampung” (village), shown in Fig. 4(a). This level is using a village environment as a background. The 
player must collect all the recyclable items in the village before proceeding to the next round. The second 
level (Fig. 4,b) of the game is “Taman Bunga” (Theme Park) . This level is using a park environment as a 
background. The player must collect all the recyclable items in the park before proceed to the level three 
(Fig. 5). The third level of the game is “Bandar” (City) which uses a city environment as a background. 
The player must collect all the recyclable items in the city before finishing the game. 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4. (a) Game Level one (village); (b) Game Level two (Theme Park) 
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Fig. 5. Game Level three (City) 
The flow of the game will begin from the main menu and players will traverse from one level to 
another level until the game completes (Fig. 6). Players will be given a score and life as a motivational 
factor to complete the game. If the player fails at certain level, they are required to return to a lower level. 
While playing the game, player will indirectly recognized the different colours of the bins which are 
intended for different types of recycle items. This is among the important knowledge that the game tries 
to inculcate. Playing the game repeatedly will enhance their memory retention on the colours of the bin. 
Besides the colours of the bin, the game also tries to create the recycle awareness in the players by forcing 
the players to locate and pick-up the recyclable items. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 6. Game Flow Chart  
Upon completion of the game or when the life finishes due to failure to evade from the obstacles, the 
high score will be displayed on the screen and player can choose either to restart or quit the game.  
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3.3. Development and implementation  
The development phase of this project will focus on the image, graphics, animation and sound that are 
used in JOKS.  The project is developed according to the conceptual model (refer Figure 1) as the guide 
to the development. 
This will be the most technical part of this project and the time needed to complete this phase is more 
compared to the other phases. The development of this game is done using the Game Maker 7 as the 
development tool and graphics editing tools such as GIMP and Adobe Photoshop. Lastly, the sound used 
in JOKS are free downloadable from several website.  
3.4. Evaluation  
The completed game is tested using the functionality test.  Functionality test is the type of testing that 
is most commonly associated with the phrase "game testing". It usually entails playing the game in some 
form to evaluate whether it is functioning as designed. Functionality testers look for general problems 
within the game itself or its user interface. Three criteria were being examined that are the stability, 
correctness of game mechanics, and integrity of game assets.  
For stability, the game was tested to ensure that the game is not facing any technical problem such as 
crash or file damage. It is proven that Game Maker 7.0 which is used as the development tool is a 
comprehensive tool equipped with all basic functions as an engine to develop a game as the game 
executes well and correction easily done. Soaking test has also been done to check any errors during the 
game. The purpose of soaking is to detect the presence of memory leaks or rounding errors that manifest 
over time, resulting in system instability or odd game behaviour. The game has been tested by running it 
for many times to check for any crash or error. The result of the evaluation showed after several hour of 
playing it with one and several users, the games is proven to be stable. 
The game was also tested for the correctness of its game mechanic. The test confirmed that all the 
mechanism in the game work properly. The test has proven that all collisions work as designed. The 
challenges and obstacle were also correctly developed. This test is very important for the game to comply 
with the game characteristics while promoting the educational value from it. For the integrity of game 
assets, the textures of the whole game such as the images, characters, tiles and background were 
examined.  All images in the game are stable. The sound used in this game also work perfectly where it 
loop, stop and play according to the setting of the game. It is also executable in various computer 
platform. 
4. Conclusion  
All effort should be pulled together in order to keep this world green so that the next generation will be 
able to live in a healthy environment.  Educating younger generation to appreciate nature and learn how 
to preserve them in such an interesting way is becoming one of researchers’ contributions.  Gaming and 
education had been merged together in an application so called ‘Jom Kitar Semula (JOKS)’.  Triggering 
JOKS with cognitive thinking is to help children at early age to learn recycle their daily garbage/waste.  
JOKS had successful influencing recycling behavior by injecting awareness and also knowledge of 
where, what and how to recycle. Researchers do believes that a big difference can be made to this world 
by reducing waste, reusing materials and recycling garbage. 
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